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Improving public healthcare quality and reducing health inequalities are two major challenges 
for population health in the 21st century. Health initiatives require members of the public or 
their healthcare professionals to do things differently, so effective interventions to encourage 
health behaviour change (HBC) are needed. To accelerate behavioural science, psychologists 
recently developed the Behaviour Change Wheel (BCW) method and related Behaviour 
Change Technique Taxonomy (BCTT) tool. These help to systematically design and describe 
theory-based HBC interventions. This thesis presents some of the first research to apply and 
further develop the BCW and BCTT. I conducted seven applied research projects whilst 
embedded in multidisciplinary healthcare teams as an academic-practitioner health 
psychologist to help ‘set the wheel in motion’. Most took place in the UK; one applied the 
BCW in Mozambique. Three projects were with vulnerable groups at risk of health 
inequalities, exploring healthy eating, physical activity, smoking and sexually transmitted 
infection testing. Four projects were with health and social care professionals and focussed 
on their HBC conversation skills, medication safety, integrated team working and other 
healthcare quality improvements. Research methods included a systematic review with meta-
analysis to identify effective intervention components, cross-sectional questionnaire research 
exploring psychological influences on behaviour, an observational study of training and 
pragmatic mixed-methods action research piloting new BCW interventions. These resulted in 
nine peer-reviewed publications and accompanying translational materials. Collectively, this 
programme of research A) identified new target populations, B) described and evaluated 
existing interventions, C) identified behaviours and psychological influences on change for key 
problems, D) developed new interventions bringing about positive changes in participants’ 
confidence, intentions and health behaviours and E) offered tools and guidance to optimise 
the BCW and BCTT’s feasibility for use in frontline healthcare. This work contributes 
knowledge to help translate psychological science into usable forms and co-develop feasible, 




Chapter 1: Introduction 
 
This introductory chapter sets the context for the publications presented in the thesis. I 
present a critical literature review of health psychology as applied to public healthcare and 
health inequalities. This emphasises the importance of a psychological understanding of the 
behaviour of those in the healthcare system, both the health and social care professionals 
working within public healthcare systems and members of the public interacting with them. I 
then introduce recent advancements in health psychology theories, tools and methods for 
developing health behaviour change interventions in applied settings. This focusses on the 
development of the Behaviour Change Wheel method (Michie, van Stralen & West, 2011) and 
related Behaviour Change Technique Taxonomy tool (Michie et al. 2013). Finally, I indicate 
how the publications presented in this thesis contribute to this field, providing a more 
detailed rationale and overview of the aims of the thesis.  
 
1.1 Healthcare in the 21st century 
Over the past century, population health and healthcare has improved dramatically 
worldwide. In 1913, on average an individual could expect to live only until their 34th birthday 
(Riley, 2005); in 2019 the global average life expectancy was 72.6 years (United Nations (UN), 
2019). Thanks to national and international coordinated efforts, many countries have 
achieved and exceeded their health-related millennium development goals with 
demonstrable improvements in maternal health, HIV/AIDS prevalence and child survival (UN, 
2015). Improvements in Universal Health Coverage over the past 30 years have been so 
successful that international health policy now focuses on improving the quality, rather than 
solely availability, of healthcare delivered (Mensah Abrampah et al. 2018; World Health 
Organisation (WHO), 2018). There have also been major leaps forward in innovative 
healthcare technologies such as use of artificial intelligence to diagnose, treat and prevent 
diseases. However, there are several major challenges for population health in the 21st 
century. Two of these, the focus of this thesis, are the related issues of improving healthcare 
quality and overcoming health inequalities (WHO, 2013). In both cases, it is argued that 
understanding human behaviour and its psychological influences is fundamental to 
surmounting them.  
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1.2 The challenge of improving healthcare quality 
Across countries, progress in increasing public healthcare quality is not incremental or 
systematic, with global difficulties in implementing healthcare change. Research suggests that 
30-45% of healthcare delivered is not in line with best clinical evidence (Grol, 2001; McGlynn 
et al., 2003). An average lag of 17 years between health intervention development and 
implementation of findings in routine care is also often cited (Morris, Wooding & Grant, 
2011). Furthermore, according to some research, up to 25% of health professional practice 
behaviours may be unnecessary or even harmful (Grol, 2001). To illustrate, despite detailed 
national guidelines on the safe and effecive use of medical drugs, an estimated 1.8 million 
serious prescribing errors occur in England each year (NHS England, 2014a). In low-income 
countries, the prevalence may be similar or higher given health professional, medicine and 
equipment shortages (Donaldson, Kelley, Dhingra-Kumar, Kieny & Sheikh, 2017). Whether 
prescribing a new drug, referring to a new service, using a new diagnostic test or interacting 
with patients differently in a consultation, each new guideline or health innovation requires 
a myriad of professionals in the healthcare system to make changes to what they routinely 
do at work (Presseau et al. 2019). The lack of appreciation of the complexity of healthcare 
professional change has led authors to describe medicine as “all breakthrough, no follow-
through” (Woolf, 2016, p.1). For instance, health leaders may assume that if health 
professionals gain knowledge, they will implement a healthcare innovation successfully, but 
knowledge alone is rarely sufficient to instigate lasting changes in human behaviour (e.g. 
Michie et al. 2011). For a given innovation, it is important to understand who will need to do 
what differently and address factors such as professionals’ perceptions of time pressures, 
attitudes towards the new innovation, and contrasting habits, drives and routines which may 
be a barrier to change (Francis & Presseau, 2019). Such an understanding of the behaviours 
involved in change and their psychological influences may help health leaders and educators 
to develop targeted support to overcome barriers to healthcare improvement such as training 
or organisational change initiatives (Eccles & Mittman, 2006). As a leading USAID advisor 
argued, “we will not have effective and sustainable health systems, nor achieve our ambitious 





1.3 Overcoming health inequalities 
In addition, in the 21st century healthcare quality is not improving equally for all. For instance, 
globally, under-five mortality rates are almost twice as high for children from the poorest 
households as those from the richest (WHO, 2013). Income, geographic location, employment 
status, education, housing, disability, ethnicity and gender are well-recognised and related 
social determinants of health and health inequalities (Marmot, 2010, Curl et al. 2015). One 
factor which is particularly strongly correlated with health outcomes is a person’s position on 
the sociological dimension known as socioeconomic status (SES). SES is defined as an 
individual’s combined economic and social status (House, Kessler & Herzog, 1990) and is 
usually measured by a person’s individual or household income, education level or 
occupation. People in the lower parts of the spectrum of SES are more likely to suffer ill health 
across the lifespan. As part of this, people of lower SES have a higher risk developing chronic 
health conditions such as cardiovascular diseases, respiratory diseases and some cancers than 
those with a higher SES (e.g. Loucks et al. 2009; Robbins, Vaccarino, Zhang & Kasl, 2005; Ward 
et al. 2004). When living with chronic health conditions such as asthma or diabetes, people of 
lower SES are also more likely to suffer acute complications and require emergency treatment 
than those of higher SES (e.g. Bacon, Bouchard, Loucks & Lavoie, 2009; Booth and Hux, 2003; 
Louwman et al. 2010). Despite being one of the wealthiest countries in the world, the UK is 
one of the most unequal in terms of income distribution, with health outcomes strongly 
influenced by social position (Wilkinson & Pickett, 2009, 2019). Worryingly, the latest UK 
statistics suggest that the 100-year trend towards better population health and reduced 
inequality has reversed and such social health inequalities are now widening (Office for 
National Statistics, 2020). 
 
The mechanisms by which unhealthy environments across the life course ‘get under the skin’ 
to cause ill health are complex and multifaceted (Taylor, Repetti & Seeman, 1997), reflecting 
a biopsychosocial model of health (e.g. Engel, 1980). Amongst these, diverse health 
behaviours show a similar social patterning as with health outcomes, from physical activity 
and healthy eating, smoking and alcohol to taking part in sexual health screening and 
adherence to medications (e.g. Gast & Mathes, 2019; Lau et al. 2016; Mokdad, Marks, Stroup 
& Gerberding, 2004; Whitley, Batty, Hunt, Popham & Benzeval, 2014). Behaviours have 
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therefore been suggested as important modifiable mediators of the relationship between 
social position and health outcomes. Equally, improvements in these health behaviours have 
been shown to improve health within the population. For instance, reducing excess weight in 
pregnancy through diet and exercise can substantially reduce the risk of poor perinatal 
outcomes among obese pregnant women (Bogaerts, Ameye, Martens & Devlieger, 2015). 
Stopping smoking can halve cardiovascular risk within a year and improve life expectancy at 
any age (Doll, Peto, Boreham & Sutherland, 2004). Where people have a chronic health 
condition, adopting healthy ‘self-management’ behaviours such as physical activity, healthy 
eating, medication adherence and effective communication with healthcare providers can 
substantially improve health outcomes and quality of life (Carpenter, DiChiacchio & Barker, 
2019; Nuñez, Keller & Ananian, 2009). As such, understanding how to effectively support 
members of the public to change health-related behaviour is a major focus of public health 
research and government policy (Murray, 2015). Indeed, Gruer and colleagues argued that 
“the scope for reducing health inequalities related to social position […] is limited unless many 
smokers in lower social positions can be enabled to stop smoking” (Gruer et al. 2009, p.5).  
 
A range of interventions have been proposed and implemented to try to encourage 
individuals to adopt health-promoting behaviours. These range from mass media campaigns 
and changes to taxation and legislation (Wanless, 2002; Scottish Government, 2008; 
Department of Health and Social Care, 2020), to advocating for frontline health and social 
care professionals to initiate supportive conversations about health behaviours (known as 
‘brief interventions’) in their routine consultations (e.g. NHS England, 2014b; The Scottish 
Government, 2012). Yet many tested health behaviour change interventions have lacked 
effectiveness, especially among low SES groups, who are reportedly ‘hard to reach’ and 
benefit less from general population interventions (Hiscock, Bauld, Amos, Fidler & Munafo, 
2012). These issues are crucial to consider since differentially effective interventions can 
inadvertently widen health inequalities, a phenomenon known as ‘intervention-generated 
inequalities’ (White, Adams & Heywood, 2009). One widely adopted public health solution is 
to offer some programmes solely to those with the lowest SES or those thought to be at-risk 
of poor health outcomes, to help redress inequalities in health-related behaviours and 
outcomes (Michie, Jochelson, Markham & Bridle, 2009). For this to be effective, it is essential 
to understand how effective current interventions for these groups are and to understand 
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the complex realities of change through identifying psychological influences on behaviour and 
effective change targets. Without this understanding, interventions may be directed at 
ineffective psychological constructs (Adler, 2009) and professionals delivering interventions 
may damage their relationship with low SES clients, potentially affecting their use of 
healthcare in future (Becker & Newsom, 2003).  
 
In summary, the users and providers of healthcare are human beings, so the understanding 
of behaviour and its psychological influences behaviour is central to the challenges of 
improving healthcare and reducing pervasive health inequalities (House of Lords, 2011). The 
field of health psychology is one of the behavioural science disciplines which has been deeply 
involved in these issues. Health psychology is known as the scientific study of psychological 
and behavioural processes in health, illness and healthcare (Johnston, 1997). Health 
psychology evolved from clinical psychology and other social sciences in the 1970s and 1980s 
(Murray, 2014) to focus on psychological and behavioural aspects of physical health. Over the 
past 40 years, health psychologists have applied and further developed psychological theories 
of behaviour to contribute to efforts to improve healthcare and reduce health inequalities. 
This aim has been to try to understand, predict and change the health-related behaviours of 
both members of the public and their health and social care professionals (Johnston & Dixon, 
2010).  More recently, health psychologists have moved beyond applying individual theories 
to developing integrative tools and methods to better design, describe and evaluate 
interventions. What follows is a brief summary of such psychological theories and two of the 
integrative tools and methods, followed by the particular contribution of this thesis. 
 
1.4 Applying psychological theories of behaviour  
Development, testing and refinement of theory is a core aspect of all scientific disciplines 
(Popper, 1963). Theory has been defined as “a systematic way of understanding events or 
situations. It is a set of concepts, definitions and propositions that explain or predict these 
events or situations by illustrating the relationships between variables” (Glanz & Rimer, 2005, 
p.4). The process of development, testing and refinement over time aims to lead to “a steadily 
richer and more potent picture of how things work” (Clarke, 1987, p.35). Theories therefore 
also guide intervention designers to identify a) key psychological processes to target in 
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interventions because they are likely to influence behaviour, b) techniques to use for change 
and c) ways to understand why an intervention may have been effective or ineffective in 
changing behaviour (Prestwich, Kenworthy & Conner, 2017). Some of the main work of the 
discipline of health psychology, as one of the behavioural sciences, has been to develop, test 
and refine psychological theories to understand health-risk behaviours and develop 
interventions to change them (Adler 2009; Quinn, Chater & Morrison, 2020).  
 
Many of the most commonly applied theories in health psychology stem from early learning 
theories such as Operant Learning Theory  (Skinner, 1953). Operant learning theory proposed 
that behaviour is learned and maintained by external or internal consequences of behaviour 
and the antecedent events or situations preceding it. The investigations of these researchers 
made much progress in establishing how antecedents and consequences can be altered to 
achieve behaviour change (Johnston, 2016). Among many applications, these theories, for 
instance emphasised the importance of scheduling incentives and rewards (e.g. a person 
planning to treat themselves to their favourite TV show after their jog), and the use of 
behavioural cues and reminders when changing habits (Johnston, 2016; Michie, Johnston et 
et al. 2008). Incentives and rewards have been applied in a wide range of interventions from 
those promoting healthy eating and smoking cessation in young people (e.g. Corepal et al. 
2018), to physical activity in people who are at risk of developing type 2 diabetes (Michie, 
Hardeman et al. 2008) and financial incentives for health professionals to implement changes 
to quality of healthcare (Casalino et al. 2003).   
 
In the 1970s and 1980s, the field of health psychology began to apply theories from social 
psychology such as Social Learning Theory (Bandura, 1971), which emphasised the role of 
vicarious learning from others in building self-efficacy for change. Psychologists also applied 
socio-cognitive models such as Theory of Reasoned Action (Fishbein & Ajzen, 1975), the 
Theory of Planned Behaviour (Ajzen, 1985) and Control Theory (Carver & Scheier, 1998). 
These propose that motivation (Intention or Goal Setting) is the main driver of behaviours, 
which in turn is influenced by concepts such as a person’s beliefs about likely consequences 
of behaviour (Attitudes), perceived social pressure (Subjective Norms), beliefs about the 
power of barriers (Perceived Behavioural Control), and the influence of feedback (Self-
Monitoring and Feedback from others). Further theories specifically developed for the health 
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domain include the Health Belief Model (Rosenstock, 1974), Common Sense Model of Illness 
(Meyer, Leventhal & Gutmann, 1985), Transtheoretical Model (Prochaska & Diclemente, 
1983) and Health Action Process Approach (Schwarzer, 1999). These add health-specific 
psychological constructs such as a person’s perceived susceptibility to negative health 
consequences of a behaviour, (Rosenstock, 1974). They also discuss dual coping responses in 
the face of concerning health information (Leventhal, 2003), propose that health behaviour 
change interventions should be matched to a person’s motivation level (Prochaska and 
Diclemente, 1983) and suggest planning as a way to translate intentions into behaviour 
change (Schwarzer, 1999). Most recently, dual processing models (e.g. Strack and Deutsch, 
2004) have been applied to help emphasise the automatic, ‘non-intention’ based drivers of 
many of our health-related behaviours. These include habits, responses to environmental 
cues, emotion states and cognitive biases.  
 
Collectively, these theories have been applied to predicting and changing a wide range of 
health behaviours in various at-risk populations globally. These include physical activity 
among pregnant Latina women (Black, Kieffer, Villarruel & Sinco, 2007), to condom use 
among men who have sex with men (Teng & Mak, 2011), to sleep hygiene in students (Todd 
& Mullan, 2013) and medication adherence in people with HIV (Banas, Lyimo, Hospers, van 
der Ven & de Bruin, 2017) amongst many others. Some high impact interventions arising from 
this include social cognitive theory-based soap operas which became popular in many low 
and middle income countries in the 1990s. Viewers’ vicarious learning from characters in the 
show led to demonstrable behaviour changes especially among poorer citizens, with 
increases in countries’ literacy rates and use of family planning methods (Bandura, 2003). 
Other psychologists have applied theory to analyse and refine existing interventions. An 
analysis by Abraham et al. (2002) found that public health leaflets promoting safer sex needed 
to include a greater number of messages to change attitudes (which are highly correlated 
with contraception use) and fewer messages aiming to increase knowledge (which are not 
highly correlated with contraception use). Health psychology researchers have also applied 
understanding of avoidant, emotion-focussed coping (Leventhal, 2003) to explain why the 
common strategy of using threatening communications in public health interventions 
(motivating change through fear appeals, such as the HIV campaigns in the 1980s) tends to 
be ineffective and can even increase unhealthy behaviour (Peters, Ruiter & Kok, 2013). In the 
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health professional change domain, psychologists have used social cognitive theories and 
evidence to elucidate the practitioner competencies required to deliver brief behaviour 
change interventions for smoking cessation (Michie, Churchill & West, 2011). Further 
researchers have studied the theoretical mechanisms of Audit and Feedback, a common 
healthcare intervention in which professionals receive a summary of clinical performance 
over time in order to motivate change in behaviour. Health psychology researchers applied 
the constructs of Control Theory (Carver & Scheier, 1998) and were able to recommend that 
all feedback be accompanied with a comparison to a behavioural target and clear action plans 
(Gardner, Whittingon, McAteer, Eccles & Michie, 2010, Ivers et al. 2014).  
 
Overall, analyses suggest that theory-based behaviour change interventions tend to be more 
effective than those developed using solely an empirical or pragmatic approach (Albarracin, 
Gilete, Earl, Durantni & Moon, 2005). Of course, a health intervention may not be explicitly 
theory-driven, but nonetheless based on experienced practitioners’ highly effective intuitive 
understanding of psychology and related behavioural sciences. However, many more 
interventions have been argued to be less thoughtfully designed and lack effectiveness for 
this reason, such as discussed here:   
 
Interventions are often designed according to the It Seemed Like A Good Idea At The 
Time’ (ISLAGIATT) principle. This means that we jump straight to intervention and 
crucially miss out understanding the behaviours we are trying to change, what is 
maintaining and initiating these behaviours, and what might be a facilitator to 
enabling the desired behaviour. (Atkins et al. 2016, p.74).  
 
As such, the Medical Research Council (MRC) official guidance on Developing and Evaluating 
Complex Interventions argues that “best practice is to develop interventions systematically, 
using the best available evidence and appropriate theory” (Craig, Dieppe, Macintyre, Michie, 
Nazareth & Petticrew, 2008, p.8). This proposes a systematic, staged and cyclical process for 
developing health behaviour change and other multi-facetted (and thus complex) 
interventions, outlined in figure 1. This starts with development of an intervention based on 
available theory and evidence, followed by the researcher conducting a series of feasibility 
and pilot studies, before large-scale evaluative trials. If interventions are proved effective and 
cost-effective, the guidance advises intervention designers to move towards wider 
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Figure 1: Medical Research Council framework for complex intervention development (from 
Craig et al. 2008). 
 
1.5 The need for Systematisation in Health Psychology 
Despite this progress and recommendations, in the first part of the 21st century, use of 
psychological theory to design behaviour change interventions was still rare (Kok, Schaalma, 
Ruiter, Van Emplelen & Brug, 2004; Grimshaw et al. 2004). Health psychology researchers 
reflected on some shortcomings in the field which limited their impact. Firstly, meta-analyses 
of predictive studies with individual social cognitive theories suggested that because they are 
parsimonious, they each explain only a limited amount of variance in health behaviours, 
neglecting the complexities of the many influences on an individual’s behaviour in real time 
(Webb & Sheeran, 2006; Sniehotta, Presseau & Araújo-Soares, 2014). Despite substantial 
overlap between the more than 80 existing theories of behaviour change, there was also no 
simple overarching theoretical framework summarising the main shared concepts (Michie, 
West et al. 2014). Furthermore, theory had been most often used to explain and predict 
rather than change behaviour. There has been little guidance on which theory to use in which 
circumstances and no clear link between theory and choice of intervention techniques nor 
how to apply them successfully (Michie, Johnston, Francis, Hardeman & Eccles, 2008). A final 
barrier to the science of behaviour change was a lack of a shared language to describe the 
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‘active ingredients’ of theory-based health behaviour change interventions. The term active 
ingredient is often used to refer to the components or techniques within an intervention that 
make the intervention effective (McCleary, Duncan, Stewart & Francis, 2013). In medicine this 
might be a surgical procedure (e.g. right knee arthroscopy) or name of drug (e.g. 500mg 
paracetamol). In a behaviour change intervention it could be a facilitator suggesting a person 
set goals for physical activity or self-monitor their alcohol consumption to promote change. 
A study comparing reports of trials (McCleary et al. 2013) found that specific active 
ingredients of interventions were named in 95% of drug trials but only 56% of behaviour 
change trials. Behaviour change trials contained vague terms such as ‘counselling’, or 
‘educating patients’ (Michie et al. 2013). If theory-based health behaviour change 
interventions cannot be described using commonly agreed language, it is difficult to replicate, 
evaluate or build upon them, hampering the development of a cumulative science of 
behaviour change (e.g. Michie & Prestwich, 2010). This complexity and lack of systematic 
methods also meant that the science and technology of behaviour change was of limited use 
to non-psychologists working in applied settings to design interventions and plan policy 
(Michie et al. 2011). At the time, few health psychologists were embedded in applied health 
contexts, so theory-based interventions were mainly restricted to funded, large-scale 
research projects using academic psychological expertise (Quinn et al. 2020). 
 
To improve this situation and psychologists’ ability to meaningfully contribute to improving 
healthcare and reducing health inequalities, pioneering groups of academic health 
psychologists in the UK and internationally began a movement known as the systematisation 
of health psychology (Ogden, 2016). This included developing tools and methods for 
psychologists and other intervention designers to be able to systematically develop, test and 
describe theory-based behaviour change interventions. Two of the most prominent of these 
are a tool called the Behaviour Change Technique Taxonomy (BCTT, Michie et al., 2013) and 
a related method known as the Behaviour Change Wheel (BCW, Michie et al. 2011). Both 
were developed through international consensus in projects led by Professor Susan Michie 
and Colleagues from The Centre for Behaviour Change at University College London. Since 
their publication less than 10 years ago the BCTT and BCW have become well known and 
influential across many areas of behaviour change. For instance their main publications have 
been cited 2974 and 2211 times respectively at the time of writing (July 2020). The research 
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presented in this thesis, conducted from 2011-2020, was some of the first to apply and study 
the BCTT and BCW in healthcare settings and explore their feasibility in improving healthcare 
and reducing health inequalities. What follows is a brief summary of the BCTT and BCW, 
before an overview of the thesis.  
 
1.6 A tool for behaviour change: The Behaviour Change Technique Taxonomy 
Following early efforts to develop taxonomies of techniques for individual behavioural areas 
(e.g. Michie, Abraham et al, 2009) the BCT Taxonomy project was funded by the Medical 
Research Council to develop a generic, internationally agreed taxonomy of BCTs used in 
behaviour change interventions. A behaviour change technique (BCT) is defined similarly to 
an active ingredient, as “an observable, replicable and irreducible component of an 
intervention designed to alter or redirect causal processes that regulate behavior’ (Michie et 
al. 2013, p.23). BCTs can be used alone or in combination (BCTs labelled 2.2 Feedback on 
Behaviour with 1.4 Action Planning in the earlier case of audit and feedback interventions) 
and are identifiable within all types of behaviour change interventions. BCTs could be 
identifiable in the wording of health legislation, in the content of a persuasive letter 
encouraging appointment attendance or within the efforts of a parent to remind a child to 
brush their teeth.  
 
To develop the BCTT, firstly, the study team generated a prototype classification system based 
on a thorough literature review of theories, psychological treatment manuals and 
intervention descriptions. This list of unique BCT labels and definitions was then refined 
iteratively by international panel of experts using Delphi methods (Michie et al. 2013). Further 
work in the project involved teams of raters coding intervention descriptions using the new 
list of BCTs for the purpose of interrater reliability testing, before expert participants sorted 
the list into groups via their mechanism of change to form a hierarchical structure. The 
resulting BCT Taxonomy (v1) contains 93 BCTs in 16 groups (based on theoretical mechanism 
of change such as Antecedents). It was named version 1 to acknowledge that it would be likely 
refined and improved over time (Michie et al. 2013). The overview page of BCTT version 1 is 




1.7 A method for behaviour change: The Behaviour Change Wheel 
At this time, in another project by this pioneering group, the BCW was developed. This aimed 
to provide both a coherent framework of behaviour change and method for developing 
theory-based health behaviour change interventions (Michie et al. 2011; Michie, Atkins & 
West, 2014). To develop the BCW, the study team conducted a systematic literature review 
and evaluation of behaviour change theories and 19 previous intervention frameworks from 
across the behavioural and social sciences, synthesising common features into a new 
comprehensive framework, linked to a broad model of behaviour and a step-by-step method. 
 
The resulting BCW framework (figure 2) has three layers, including ‘sources of behaviour’ (a 
summary of theoretical psychological influences on behaviour) that could be targets for 
intervention, nine ‘intervention functions’ (methods of changing behaviour such as through 
restructuring the environment) to change these, and seven ‘policy categories’ (higher level 














Figure 2: The Behaviour Change Wheel (from Michie et al. 2011) 
 
The hub of the wheel is known as the COM-B model, a synthesis of many of the psychological 
theories discussed earlier. In COM-B, a person’s Behaviour (B) depends on their perceived 
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Capability (C), Opportunity (O) and Motivation (M). Capability includes psychological 
capability (knowledge and skills) and physical capability (physical ability) to perform a 
behaviour. Opportunity includes physical opportunity (a person’s perceptions of resources or 
barriers in the physical environment) and social opportunity (social and subjective norms, 
perceived social pressure or support from important others). Reflecting dual process models, 
‘M’ of COM-B includes both reflective motivation (intentions formed through perceptions of 
costs and benefits of a behaviour) and automatic motivation (non-decisional associative 
processes such as habits, desires, impulses, drive states and emotional reactions) (Michie et 
al. 2014). 
  
The step-by-step method for designing a theory-based behaviour change intervention 
proposed by the BCW authors is illustrated in figure 3. In brief, this involves an intervention 
designer firstly understanding a particular health problem (e.g. rising COVID-19 infection rates 
in a nursing home) in behavioural terms (e.g. handwashing, social distancing, restriction of 
visitors, use of protective equipment, using tissues to catch coughs). Following this, a key 
impactful behaviour to change must be selected (e.g. handwashing) and specified in terms of 
who should do what and when (e.g. staff handwashing with soap and water before and after 
touching a resident). Then a ‘COM-B’ analysis takes place using existing evidence, or collection 
of data to understand which of C,O and/or M would be useful targets for change (e.g. 
observation of staff suggests many are not skilled in effective handwashing – psychological 
capability). Next the intervention designer must selected a linked method of change (e.g. staff 
training including practicing handwashing in line with guidelines) and any supportive policy 
categories (e.g. guidelines displayed in residents rooms). Following this, they are guided to 
select BCTs using the BCTT to be used in the intervention (e.g. demonstrations of 
handwashing technique or staff practicing handwashing during training) and choose the 
mode of their delivery (e.g. an in person 30-minute training session at lunchtime led by a 
manager). Since a key step of the BCW method is using the BCTT, the BCW could be 
considered to encompass the BCTT, and so use of the BCW in the title of this thesis refers to 





Figure 3: The BCW intervention development method (from Michie et al. 2014) 
 
1.8 The context of the thesis 
Both the BCTT and the BCW were designed to help behavioural scientists such as health 
psychologists to characterise and describe interventions. This was to facilitate their evaluation 
and further development of theory and understanding about ‘what works for whom’ in 
changing behaviour. At the time my research career began, the BCTT and BCW were just 
emerging, so few studies had used this theoretically valid approach to generate knowledge 
about psychological drivers of health-related behaviours, specify likely intervention targets or 
develop feasible interventions for change to improve healthcare and reduce health 
inequalities. As a result, guidance for designing theory-based interventions was sparse with 
designers advised to simply use their “experience and creativity” (Ajzen, 2019, p.2). The 
academic behavioural scientist developers also hoped the BCTT and BCW would facilitate the 
process of theory-based intervention design in order to “improve the translation of research 
into practice” and make behavioural science more “useful to those designing interventions 
and planning policy” (Michie et al. 2011, p.2). However, at the time I began my research career 
there was little published knowledge about the BCTT and BCW’s use in applied healthcare 
settings or how to optimise their feasibility.  
 
The development of the BCTT and BCWs coincided with the beginning of my academic-
practitioner health psychology career. In late 2010, I took up a two-year post as one of the 
first funded Trainee Health Psychologists embedded in an NHS public health team, in 
Aberdeen, Scotland. My role was to apply health psychology to facilitate the development of 
public health projects, especially the local implementation of a national health inequalities 
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cardiovascular screening programme called Keep Well. Alongside this, I was able to complete 
the British Psychological Society’s doctoral-level Stage 2 Health Psychology Qualification 
supervised by one the leaders of the BCTT/BCW team, Professor Marie Johnston. Professor 
Johnston introduced me to the in-development BCTT and BCW and invited me to become one 
of the trained coders undertaking some of the initial reliability work described in the BCTT 
publication.  
 
I could immediately see how the BCTT and BCW could be useful in the applied settings I 
worked within. I began to conduct some of the first applied research to explore, apply and 
further develop this tool and method whilst working at the ‘frontline’ of health behaviour 
change. My passion for applied research with a clear focus on health inequalities and 
improving healthcare has continued as a core theme of my projects and roles in Scotland, 
England and overseas as part of international health partnerships. As one of the first 
academic-practitioner health psychologists with permanent roles in public health and other 
multidisciplinary healthcare teams, my work has had dual aims of a) collecting robust applied 
research data to add knowledge to the science of behaviour change and b) delivering impact 
in practice to develop and refine feasible and effective health psychology interventions. This 
is a challenging balance to achieve, but important to bridge the well-known evidence-practice 
gap (e.g. Sung et al. 2003) and to help raise awareness of the value of health psychologists as 
core members of the multi-disciplinary health behaviour change team.  
 
Putting the theory-based BCTT and BCW in motion in this way through the programme of 
research outlined in this thesis has helped add several kinds of knowledge to the health 
psychology field. This includes new knowledge about target populations, psychological 
influences and potentially effective interventions to help members of the public and health 
and social care professionals change health-related behaviour. This represents a step towards 
overcoming the major global challenges of improving healthcare quality whilst reducing 
health inequalities. In addition, as some of the first applied research to apply the BCW and 
BCTT on the ‘frontline’ of healthcare, the thesis adds knowledge about how the BCW and 
BCTT can be used in practice to develop feasible interventions. Feasibility is a broad term 
relating to the practicality of interventions (Bowen et al. 2009). Maximising feasibility includes 
ensuring an intervention is acceptable to recipients, that there is demand for an intervention 
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and that it can be integrated into existing systems without needing adaptation and even when 
resources, time or staff commitment are constrained (Bowen et al. 2009). Feasibility testing 
and piloting is an essential step in complex intervention development (Craig et al. 2008) since 
unfeasible interventions are unlikely to prove effective in larger scale trials or ultimately be 
adopted in routine healthcare provision. Feasibility is also mentioned as important in the BCW 
guide (Michie et al. 2014) and as such is a strong focus and key theme throughout the thesis. 
 
1.9 The projects and publications of the thesis 
The thesis presents nine publications from seven applied research projects, ordered based on 
the chronological order in which I began the wider projects, rather than by publication date. 
This is to assist the overall narrative since publications varied in terms of time taken to write 
and publish. This also aims to best demonstrate my development as a researcher across the 
past decade. The research presented includes quantitative, qualitative and mixed-methods 
designs, applying questionnaire, observation, systematic review, interview and focus group 
methods as necessary in order to best answer the research questions posed (Leavy, 2017). 
My epistemological stance is both positivist in that it values theory and hypothesis testing, 
but also social constructivist in that I have viewed researchers, participants and other 
stakeholders as crucial to the co-development of feasible interventions. 
 
The first two publications presented (publications 1 and 2, Bull, Dombrowski, McCleary & 
Johnston, 2014; Bull, McCleary et al. 2018) are from a systematic review and meta-analysis 
project. Herein I used the BCTT to synthesise the evidence on effectiveness and effective 
components of health behaviour change interventions to support people from low-income 
groups to change healthy eating, physical activity or smoking behaviours. This project applied 
novel meta-analytic techniques to explore the effect of combinations of BCT and context and 
delivery features. Publication 3 (Martin-Smith, Okpo, & Bull, 2018) took a different 
methodological approach to understanding influences on behaviour. This was a cross-
sectional questionnaire study applying constructs from a variety of health psychology theories 
to explore psychological and demographic influences on sexual risk behaviours in university 
students. Together these publications used behaviour change theories and tools to contribute 
knowledge about influences on behaviour and potentially effective components of 
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interventions for vulnerable groups. This helps other intervention designers to target their 
efforts, but I was aware of the substantial gaps in the field’s understanding of how such 
knowledge and intervention development methods can be used in practice. In publication 4 
(Bull, Clayton & Hendry, 2017) I applied the BCW to developing and piloting a multi-
disciplinary community healthy eating and physical activity intervention for women with a 
high body mass index (BMI) during pregnancy. The publication arising from this project 
included the pre-post pilot outcome data showing improvements in participants’ healthy 
eating and physical activity during pregnancy. It also contained several recommendations for 
others using the BCW method in this context. 
 
At this time in my research journey, I was working as a health psychologist in public health 
contributing health psychology insights to a wide range of health services, campaigns and 
initiatives. In nearly all projects, my multidisciplinary colleagues and I observed that the 
success of initiatives to improve members of the public’s health depended in large part on 
healthcare professionals adopting new ways of working. These experiences sparked a lasting 
interest in applying health psychology to understand and influence health and social care 
professionals’ behaviours, which is the focus of publications 5-9. Publication 5 (Bull & Dale, 
2020) was an evaluation of a health psychology training intervention I developed, delivered 
to 177 health and social care practitioners to enhance their skills and confidence in having 
health behaviour change conversations with members of the public. This aimed to help 
implement the Health Promoting Health Service policy vision (Scottish Government, 2012), 
which proposed that a wide range of practitioners involved with hospital care should be 
trained to offer health behaviour change interventions as part of routine consultations, 
“taking advantage of opportunities to change behaviours, especially among people most at 
risk of poor health” (p1). This also aimed to reduce health inequalities since “individuals living 
in deprived communities are at the greatest risk of preventable ill health because of their life 
circumstances… [this] offers a major opportunity to improve health and reduce health 
inequalities”. (Scottish Government, 2012, p1). This research project therefore contributed 
knowledge about how to upskill health and social care practitioners to use BCTs with 
vulnerable groups in practice settings. In publication 6 (Pearson, Byrne-Davis, Bull & Hart, 
2018) following my own experiences as a health professional educator, I was interested to 
explore how the BCT Taxonomy tool could be made more applicable for non-psychologist 
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health professional educators wishing to develop effective training interventions. This 
resulted in colleagues and I developing an ‘educator version’ of the BCTT along with 
supporting translational materials, called ‘Cards for Change’. In the final three publications, I 
applied the BCW to developing and piloting interventions for health and social care 
practitioners in a wider range of public healthcare contexts. In publications 7 and 8, I worked 
with four clinical NHS teams in the UK who were struggling with organisational change, such 
as an integrated psychiatric team who were struggling to work together in new ways. 
Publication 7 (Bull, Byrne-Davis et al. 2019) offers insights into psychological influences on 
teams’ practices and their perceptions of ‘cultural change’; publication 8 (Bull, Hart et al. 
2019) reports on the feasibility of using the BCW with teams undergoing organisational 
change, including the importance of co-development of interventions. As part of this work, I 
developed translational materials such as workshops, online learning materials and policy 
briefings to help others to use the BCW in this context. Finally, in publication 9 (Bull et al. 
2017) I explored the feasibility of applying the BCW and BCT Taxonomy in an international, 
low-income country setting. This was whilst working as part of an international health 
partnership to help health professionals to improve medication safety practices in a large 
hospital in Mozambique. Again, this publication contributed knowledge about psychological 
influences on behaviours and on the feasibility of applying health psychology theories, 
methods and tools to improve healthcare and reduce health inequalities.  
 
Together the nine publications A) identified new target populations for HBC interventions, B) 
described and evaluated existing interventions, C) identified behaviours and psychological 
influences on change for key problems, D) developed and piloted new interventions bringing 
about positive changes in participants’ confidence, intentions and health behaviours E) 
offered freely available translational tools and guidance to optimise the BCW and BCT 
taxonomy for feasible use on the frontline of healthcare. These include e-learning, 
educational animations, policy briefings, an educator version of the BCTT and an educational 
game called Cards for Change. The links between the nine publications and five contributions 





1.10 Structure of the thesis 
The remainder of the thesis is structured into three further chapters. Chapter 2 includes the 
nine publications of the thesis, including a table detailing the timescales of each project and 
details of publications’ study design, population and behavioural focus, along with my 
contribution to each. Chapter 3 identifies and discusses the contribution of the publications 
to developing theory-based health behaviour change interventions in applied settings to 
increase healthcare quality and reduce inequalities. In Chapter 4, I critically discuss some key 
methodological and ideological challenges of this applied work and resulting strengths and 
limitations. For instance studying individual health behaviour change could be viewed as a 
reductionist or ‘victim-blaming’ approach to understanding health inequalities (Szaflarski & 
Vaughn, 2015). I would suggest that individual psychology is vital to understand how social 
conditions ‘get under the skin’ to affect people’s health and to developing more holistic, 
contextual interventions. I then discuss my current and future research plans, including plans 
to deepen my knowledge of action research methodologies designed to bring about social 
change. Whilst only one small piece of the health puzzle, translating our science into usable 
forms and co-developing feasible interventions is crucial to health psychologists and other 
intervention developers achieving a positive impact on healthcare and health inequalities. I 
hope that the knowledge gained through the applied research presented in this thesis has 













Chapter 2: Publications 
 
In this chapter, the full references for the nine publications emerging from seven projects are 
presented. A description of each is included in table 1. The order is roughly chronological in 
terms of project start dates to support the narrative of chapter 3 and indicate my 
development as a researcher. Due to the multi-disciplinary, collaborative nature of my 
research, all publications are jointly authored. In eight of the nine publications, I was the main 
contributor or senior author, indicated by my position as either first or last author and the 










Table 1: Overview of relevant projects, participants, settings, behavioural focus and arising publications 
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and rough date 







focus of the 
project 
Project 1: Health 
Behaviour Change 
in Low Income 
Groups  
A project to 
synthesise the 








groups to change 
Publication 1 
Bull, E.R., Dombrowski, S.U., McCleary, N., 
and Johnston, M. (2014). Are interventions 
for low-income groups effective in changing 
healthy eating, physical activity and smoking 
behaviours? A systematic review and meta-
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systematic review and meta-analysis of 
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context. International Journal of Behavioural 











Project 2: Sexual 
Health in University 
Students  
A project to explore 
influences on sexual 
risk behaviours and 
Publication 3 
Martin-Smith, H.A., Okpo, E.A., and Bull, E.R. 
(2018). Exploring the psychosocial predictors 
of STI testing in university students. BMC 
Public Health, 18, 664.  
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Project 3: Bump 
Start intervention  
A project to develop 
and pilot a multi-
disciplinary healthy 
living intervention 
to support women 
who were 
Publication 4 
Bull, E.R., Clayton, H., and Hendry, T. (2017). 
Bump Start: Developing and piloting a healthy 
living group intervention for obese pregnant 
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East Scotland 
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Project 4: Helping 
People Change for 
Health intervention  
A project to develop 
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practitioners’ confidence, perceived 
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change techniques in health behaviour 
change conversations. Health and Social Care 
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to increase their 
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Project 5: BCTs for 
health professional 
educators  
A project to explore 
which BCTs are 
relevant for health 
Publication 6 
Pearson, E.J., Byrne-Davis, L., Bull, E.R., Hart, 
J. (2018). Behavior change techniques in 
health professional training: developing a 
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of the BCTT and 
translational Cards 
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Project 6: Teams 
Together 
intervention  
A project to develop 
a BCW-based 
intervention for 












Bull E.R., Byrne-Davis L.M.T., Swift J., Baxter 
K., McLauchlan N., Hart J.K. (2019a). Exploring 
what teams mean by ‘culture’ when 
implementing new models of care. 
International Journal of Quality in Health 
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Bull, E.R., Hart, J. K., Swift, J., Baxter, K., 
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M. (2019). An organisational participatory 
research study of the feasibility of the 
behaviour change wheel to support clinical 
teams implementing new models of care. 
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in Mozambique  
A project to develop 
a BCW intervention 
to strengthen staff 
medication safety 
practice in Beira, 
Mozambique 
Publication 9 
Bull, E.R., Mason, C., Junior, F.D., Vendramel-
Santos, L., Scott, A., Ademokun, D., Simiao, Z., 
Oliver, W.M., Joaquim, F.F., and Cavanagh, 
S.M. (2017). Developing nurse medication 
safety training in a health partnership in 
Mozambique using behavioural science. 
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Chapter 3: Contribution of publications 
 
The nine publications presented in this thesis addressed a range of research questions 
surrounding developing health behaviour change interventions to improve healthcare and 
reduce health inequalities. The studies used the BCW method and BCTT tool in different ways, 
applying research methods flexibly to fit the particular research question. The particular 
context, research questions, methods and findings of each study are included in each 
publication separately. This chapter offers a critical, integrative account of the contribution 
of the nine publications of the thesis to knowledge and scholarship in health psychology. The 
combined knowledge can be summarised into five contribution themes. These themes are 
presented and linked to the publications in figure 4 below. Each is described in more detail in 
the following sections of this chapter. Along with this chapter, a summary of indicators of 





Figure 3: Thesis contributions: Linkage between the main message of publications 1-9 and five thesis contributions 
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3.1 Contribution A: Identified target populations for HBC interventions  
In addressing a variety of health behaviour change issues as part of seven projects, the 
publications have drawn research attention to several key target populations for health 
behaviour change interventions. Publication 1’s findings highlighted that healthy eating, 
physical activity and smoking interventions for low-income populations may have positive but 
small, short-term effects on behaviour change. This highlighted the need for more effective 
targeted interventions for low-income groups to avoid inadvertently widening health 
inequalities. Publication 3 identified that, at least in one university population, younger male 
international students may be less likely to attend Sexually Transmitted Infection testing 
compared to other students, suggesting a need for targeted health promotion interventions. 
Publication 4 raised awareness of the need for health behaviour change interventions among 
women at-risk of complications because of a high BMI during pregnancy. 
 
Publications 5-9 then raised awareness of the need for a focus on the practice of communities 
of health and social care professionals when implementing new healthcare policies. This 
called attention to a need for enhanced support for a range of healthcare populations. As 
examples, this included social workers beginning to have health behaviour change 
conversations (publication 5), doctors enhancing their emergency response skills (publication 
6), a newly integrated psychiatric team offering holistic recovery activities for psychiatric 
inpatients (publications 7 and 8) and nurses improving their medication safety practice 
(publication 9).  
 
This research was published in journals spanning the multidisciplinary fields of medicine, 
behavioural medicine, public health, global health and health service research, to raise 
awareness of the need for more targeted interventions for these groups. As summarised in 
appendix 2, some of the publications have been relatively highly cited. For example, 
publication 1 has been cited in research publications (e.g. West et al. 2020), a Public Health 
England policy guidance document (Public Health England, 2015) and discussed by 
inequalities activitist Professor Richard Wilkinson as evidence of the need for more effective 
HBC interventions for low-income groups. In addition to being written up for publication, the 
findings of all projects were directly shared with project stakeholders, helping public health 
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and healthcare leaders target their healthcare initiatives to those who need it most.  
 
3.2 Contribution B: Described and evaluated existing interventions 
Three publications in particular applied the BCTT to characterising and evaluating currently 
delivered interventions, adding knowledge about their active ingredients and how these 
could be usefully refined. Publication 2’s novel analyses using the BCTT suggested that among 
published Randomised Controlled Trials of healthy eating and physical activity for low-income 
groups, certain combinations of theory-based BCTs and active ingredients (e.g. instruction on 
how to become more active, in the home or in a community centre) could double effect size 
compared to average. The analyses also found a lack of heterogeneity in intervention 
components for smoking interventions, (with the main BCT being setting a quit date, 1.4 
Action Planning) pointing to the need for smoking cessation services to use and evaluate the 
use of a wider range of BCTs. In publication 6, we identified that medical CPD courses aimed 
to change 12 or more professional behaviours. Specification of behaviours helped educators 
reflect on what they said and did in training to focus their efforts on bringing about behaviour 
change. In this project, observation also highlighted 21 BCTs which educators in all courses 
used successfully (such as 9.1 Credible Source) and other theory-linked BCTs which could be 
incorporated or refined (e.g. use of 1.1 Goal Setting (behaviour)). This evaluation of an existing 
intervention helped bring about change in course delivery. In publication 9, observing existing 
didactic medication safety training again helped the team reflect on the key practices they 
wished to change, to focus their efforts on effecting change. Coding BCTs revealed that 
facilitators used six BCTs (e.g. 4.1 Instruction On How to Perform Behaviour) in the original 
training, an important baseline to then co-develop an enhanced version with a further seven 
BCTs particularly aiming to address Opportunity and Motivation factors from the BCW (Michie 
et al. 2011).  
 
As described in chapter 1, before the existence of a nomenclature for behaviour change, 
interventions could not be described in terms of their active ingredients and health 
professional interventions were also rarely specified in terms of key behaviours to change 
(Presseau et al. 2019). Publications 2, 6 and 9 were able to demonstrate some of the first use 
of the BCTT to describe interventions both based on coding published descriptions 
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(publication 2) and observing their live delivery (publications 6 and 9). For the research 
community, this means that these behaviour change interventions can be replicated, refined 
and tested, facilitating the accumulation of knowledge (Michie et al. 2013). In practice, 
stakeholders found it useful to take time to decide what are the key behaviours the course 
aimed to change and gain feedback on the active, theory-linked elements of existing 
interventions (Byrne-Davis et al. 2017a). Starting from where stakeholders are also recognises 
that feasible health behaviour change intervention development is iterative (Craig et al. 2008) 
and cannot be developed in a vacuum (Langley et al. 2009), which in itself helped engage 
stakeholders in using the BCW to refine interventions (Byrne-Davis et al. 2017b; see section E 
below).  
 
3.3 Contribution C: Identified behaviours and psychological influences on 
change for key problems 
Five of the publications added to the research community’s understanding of behaviours and 
their psychological influences on change. In publication 3, regression analyses of cross-
sectional questionnaire data suggested that self-efficacy, perceived social pressure and 
susceptibility were key psychological influences on risky sexual health practices and STI 
testing behaviours and suggested theory-linked BCTs which could help overcome barriers. In 
publication 4, elicitation work based on the theory-linked COM-B aspect of the BCW 
suggested that women with a high BMI during pregnancy may experience capability, 
opportunity and motivation barriers to eating healthily and becoming more physically active 
during pregnancy. In publication 7, we identified that in previous literature team ‘culture’, 
tended to be described in behavioural terms as ‘what people do around here’. Interviews with 
NHS teams involved in organisational change suggested that, for them, culture may reflect 
the full range of C,O and M psychological influences on behaviour, such as shared goals and 
purpose, support or social pressure, team openness to change and automatic influences on 
behaviour. In the second part of this project resulting in publication 8, questionnaires, 
interviews and focus group methodologies helped define key practice changes which teams 
wished to focus on and explore psychological influences with four clinical teams. In 
publication 9, observations and discussions with the course facilitator and course participants 
revealed C,O and M barriers to change which were then the targets for BCTs in the enhanced 
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training. Although based on small local samples and pragmatically collected data (see chapter 
4), these data provide insights for other researchers who are developing interventions for 
these populations on likely theory-based psychological influences on change, to develop 
targeted interventions for change (Craig et al. 2008). To make effective change in a complex 
healthcare system, individuals need to know exactly who needs to do what differently for this 
to be a success (Presseau et al. 2019). This work contributes several practical examples of this 
behavioural specification process. Our participatory methods for identifying behaviours and 
psychological influences have been implemented by several other health behaviour change 
research teams (e.g. Sneddon et al. 2020) 
 
3.4 Contribution D: Developed new interventions which brought about 
positive changes  
Four of the publications applied the BCW and BCTT to develop and pilot new health behaviour 
change interventions. Our pragmatic, pre-post design evaluations suggested that these 
helped participants to make some positive changes to their health-related behaviours and 
strengthen their confidence and intentions for change. Publication 4, focussed on 
development and piloting of a new BCW intervention for pregnant women with a high BMI 
who wished to become more active and eat healthily during their pregnancy. Development 
followed the BCW method, including an in-depth scoping exercise with key stakeholders to 
define and specify key behaviours, a COM-B analysis and exploration of feasible intervention 
functions and modes of delivery. Based on the scoping work and on the research findings 
from publication 2, I led the development of Bump Start. This six-week group programme was 
delivered by a health psychologist, community midwife, physiotherapist and dietician in a 
community centre A range of BCTs were applied, linked to the relevant COM-B influences, 
including those with a holistic focus such as stress management techniques. The findings of 
our pre-post design pilot study with 10 women suggested they made significant positive 
changes to their healthy eating and physical activity over the course of the intervention. For 
instance, mean self-reported fruit and vegetable portions per day increased from 3.12 to 7 
portions among the group. This programme received further funding to continue and expand 
within the NHS Grampian region and, as discussed in appendix 2, we were invited by NHS 





Publication 6 summarised the development of the Helping People Change for Health 
intervention and its evaluation with 177 health and social care professional participants. The 
course used 10 BCTs aiming to upskill participants in their health behaviour change 
conversation skills. Pre-post data collected suggested the training improved participants’ 
confidence, perceived competence and intentions to use five BCTs in their practice. The 
project also demonstrated how BCTs could be used at ‘two levels’ simultaneously (used as 
teaching methods and also as a training target). NHS Scotland leaders and psychology 
colleagues from other health boards requested to observe this course and used this as a basis 
to develop similar interventions in other regions of Scotland.  
 
In publication 8, Teams Together interventions were co-developed with NHS teams using an 
adapted BCW method tailored to the organisational development context. Interventions 
contained a range of intervention functions and between three and eight BCTs each. Mixed 
methods evaluation data suggested that interventions had helped teams implement positive 
changes to their clinical practice. This included, for example, improving a newly integrated 
psychiatric team’s use of a recovery model on their inpatient ward. This work has been cited 
as an example of BCW implementation research (Bertilsson et al. 2020) and as summarised in 
appendix 2 we have recently received funding from Health Education England for several 
trainee health psychologist posts to scale up this intervention in other NHS Health Trusts.  
 
In publication 9, we used elements of the BCW and BCTT to enhance an existing training 
intervention. Pre-post evaluation of the enhanced training with seven extra BCTs delivered to 
nurses in Mozambique suggested high engagement in the interactive BCT-based activities. 
Our findings suggested pre-post improvements in participants’ intentions to double check 
their drug calculations using a calculator. Within and beyond the Change Exchange, colleagues 
have gone on to apply and further refine our approaches to co-developing interventions in 






The interventions tested included a range of BCTs, with 1.4 Action Planning, 8.1 Behavioural 
Practice and Rehearsal and 9.1 Credible Source appearing particularly frequently to be 
relevant, feasible to implement and showing signs of effectiveness in pre-post design 
evaluations. It is important to note that these tests have mostly been small pilot tests of 
interventions and not large-scale effectiveness trials adopting the ‘gold standard’ RCT 
methodology. This is discussed further in chapter 4. However, these studies contributed new 
co-developed feasible and promising interventions, ready for more robust efficacy testing. 
 
3.5 Contribution E: Offered tools and guidance on ways to make BCW/BCTT 
feasible for the frontline 
Finally, the body of work in this thesis has offered translational knowledge, tools and guidance 
on how best to use the BCW and BCTT in various settings. The need for such research in 
practice to facilitate use of the BCW was eloquently articulated by Professor Susan Michie, 
Director of the University College London Centre for Behaviour Change, in an interview with 
the Global Alliance for Chronic Diseases (GACD). 
 
“It’s up to the research community out there to really document those experiences 
[using the BCW] in a way that can find their way into publications, because then that 
knowledge can be accumulated and often I think we miss out on a lot of opportunities 
to build knowledge because people think of what they’re doing as just activity instead 
of…data” (GACD, 2013, 4:58). 
 
By their nature, all of the publications ‘document experiences’ of various ways in which the 
BCTT and BCW can be used. Publication 3, 8 and 9 discuss in most depth how the BCTT and 
BCW can be made most feasible, including the need for co-development, starting from 
describing existing interventions for stakeholders, behavioural specification as the foundation 
for other BCW activities and the importance of language and jargon in behavioural science. In 
addition, colleagues and I have developed various freely-available translational tools and 
guidance to help educators and leaders to use BCW and BCTT in training and organisational 
change. These build on the original BCTT and BCW to help translate them for use in applied 
contexts. 
 
 The educator version of the BCTT: A translational tool for health professional 
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educators to easily identify BCTs in their CPD and other training activities 
(publication 6).  
 Cards for change: A set of colourful playing cards, each describing one or more BCTs 
from the educator BCTT, ‘rating’ the BCT’s key features accessibly as seen in ‘top 
trumps’ cards, and presenting one or more ideas for how these could be used in 
training interventions. https://www.mcrimpsci.org/wp-
content/uploads/2018/04/Cards-for-Change.pdf 
 Teams Together policy briefings: Four accessible, infographic briefings for policy 
makers and health leaders on transforming culture using behavioural science, on 
identifying behaviours, identifying barriers and co-developing BCW interventions 
respectively. https://www.mcrimpsci.org/teams-together/  
 Teams Together animations and e-learning: Freely available short engaging 
animation videos made with the help of a graphic designer and other e-learning 
activities introducing applying COM to health professional change and guiding non-
psychologists on using the BCW for organisational change. 
https://www.mcrimpsci.org/elearningresources/helping-teams-deliver-new-models-
of-care/  
 Teams Together workshop materials: PowerPoint slides and workshop activities for 
various length workshops aimed at organisational development practitioners. For 
example: https://www.mcrimpsci.org/wp-
content/uploads/2017/03/teamstogether.pdf.  
 Health Promoting Health Service website: A website co-developed with marketing 
colleagues, which demonstrates translational examples of BCTs to build C,O and M 
to raise and discuss health behaviour change issues. This contains demonstration 
videos of using BCTs in practice and persuasive communications as examples of the 
BCT 9.1 Credible source, see: https://www.hphsgrampian.scot.nhs.uk/ and 
https://www.youtube.com/channel/UC6SoN10uF98dAWXaDEOj6Wg. 
 
Appendix 2 summarises some of the ways these tools have helped psychologists and multi-
disciplinary colleagues in health education, research, policy and practice settings to apply the 
science of behaviour change in their work. In summary, the knowledge shared through the 
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nine publications of the thesis and associated translational materials provide psychologist and 
non-psychologist intervention designers with direction and guidance for co-developing 
feasible theory-based interventions. This hopefully beyond ISLAGIATT-style advice to simply 
use “experience and creativity” (p.2, Ajzen, 2019). In the final chapter, I discuss some of the 
methodological and ideological challenges and limitations of the work presented, before 































Chapter 4: Critical Reflections and Further Work 
 
In this final chapter, I critically reflect on some of the important methodological and 
ideological issues inherent within the work presented in this thesis. Firstly I discuss the 
strengths, weaknesses and practical challenges of the research designs chosen. Secondly, I 
discuss ideological arguments surrounding the systematisation movement in health 
psychology. Thirdly I raise some key criticisms of placing a research focus on individual 
behaviour change. It is important to additionally note that the topics chosen and populations 
studied in the projects included in this thesis represent only a small slice of the full breadth 
of possible applications of the BCW, many of which have been discussed in Michie et al. 
(2014). Further critical reflection on the methods specific to each study individually can be 
found in the discussion section of each of the publications, in chapter 3. Following this, in this 
final part of this chapter I discuss and how I plan to take forward my learning as a researcher 
into the current and future directions of my research. 
 
4.1 Critical reflection on the studies’ research designs 
As introduced in chapter 1, the MRC framework for complex intervention development (Craig 
et al. 2008) proposes that new complex healthcare interventions should be developed, tested 
and implemented in a systematic, staged process outlined in figure 1. The guidance 
recommends identifying relevant evidence “ideally by carrying out a systematic review” (Craig 
et al. 2008, p.8) as well as using theory to develop an intervention. After this, the guidance 
advocates testing, “starting with a series of pilot studies targeted at each of the key 
uncertainties in the design, and moving on to an exploratory and then a definitive evaluation” 
(Craig et al. 2008, p.8). The model favours assessing effectiveness through large-scale 
randomised experimental designs where possible, such as randomised controlled trials 
(RCTs): 
 
“You should always consider randomisation, because it is the most robust method of 
preventing the selection bias that occurs whenever those who receive the intervention 
differ systematically from those who do not, in ways likely to affect outcomes” (p10, 




The studies in this thesis are broadly situated within the stages of development and piloting 
of interventions and understanding change processes and some did recognisably follow a 
staged approach. However, in most projects, I did not manage to conduct a series of staged 
pilot studies or plan to progress to running an RCT. From experiences as a researcher, I would 
suggest several practical and ideological reasons why a pragmatic and flexible approach is 
needed. I believe a strict interpretation of the MRC framework would be near impossible to 
implement when developing interventions in healthcare settings for the following reasons: 
 
1) In healthcare settings interventions must often be developed (and refined) quickly 
and economically in response to rapidly shifting policy priorities and limited funding: 
For example, in the Bump Start project (publication 4) we received one year of initial 
funding to develop and pilot the Bump Start antenatal intervention, without knowing 
if further funding would become available. It was therefore not possible to plan a 
series of staged pilot studies leading to a larger definitive evaluation.  
2) Data and systems are not always set up to facilitate research data collection: For 
instance, in evaluating the Helping People Change for Health training intervention 
(publication 5), I hoped to apply an RCT design collecting data from participants who 
were waiting for the course who would serve as wait-list controls. However, the 
administration support and available booking systems could not accommodate 
multiple data collection points or early booking. Instead, a pre-post evaluation 
method was seen as the only feasible option, collecting data on booking and at the 
end of the course. 
3) Outcome data collected must be tailored to participants’ circumstances and agreed 
with all stakeholders: This may be especially the case where participants may not be 
highly motivated to take part over time and/or may fear. For publication 5 I had 
planned to collect follow-up observational data on real-life use of BCTs from 
participants in a supportive shadowing visit to their workplace offered to all 
participants three months following the course. However, despite efforts to engage 
and reassure participants about its purpose, only nine participants took up this 
opportunity for a visit and only two were able to offer me a chance to shadow a 
conversation with a service user, despite the high completion rates for our pre-post 
questionnaire data collection from participants. In contrast, the Teams Together 
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project (publications 7 and 8), our health professional teams had been identified 
because of being disengaged in existing organisational change processes. Leaders told 
us that in this case, collecting participatory observational data and qualitative data 
(advising us to ‘just watch and learn what they do and speak to folks’) would be more 
acceptable and less burdensome than self-report questionnaires or using routinely 
collected service-level data. In one of the most initially reticent clinical teams, the 
team themselves decided to collect the outcome data, as they became motivated to 
implement and evaluate the changes they had put in place in the team.  
4) There can be ethical objections to randomisation in health inequalities settings: This 
was the case in several projects I worked on within the public health directorate, 
including the Bump Start project (publication 4) where colleagues were unfamiliar 
with experimental evaluation methods. Colleagues in our project steering group 
argued that withholding a theory-based intervention from some vulnerable 
participants would be an unequitable use of government funding.  
5) Pilot to implementation leaps in leader decision making:  When deciding which new 
services to commission, I have observed in several roles that senior healthcare 
decision makers are often inclined to scale up relatively untested interventions, 
moving straight from piloting to implementation. As many other studies have found, 
decisions to implement are often based on evidence of feasibility alone (e.g. if 
resources are already available, leaders’ view of the face validity of an intervention, 
perceived sustainability and speed at which it could be adopted, e.g. Huijg et al. 2013) 
rather than effectiveness evidence. Sometimes leaders seem very attracted to 
novelty, meaning that development of new interventions is prioritised over staged 
testing and refinement of existing interventions. Perhaps this may reflect an 
understandable drive towards maximising their leadership legacy, i.e. wanting to have 
set up a successful brand new service. 
 
These ‘in-practice’ observations of the real-life process of development to implementation 
drove me towards a) co-development of interventions with stakeholders and b) mixed-
methods research designs in the latter papers. I could then take advantage of the strengths 
of both qualitative and quantitative research. These designs enabled me to better understand 
the need for interventions, the content and context of existing interventions. I could also build 
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stakeholder relationships which would then facilitate them to adopt ownership over 
interventions and psychological theory. Qualitative evaluation methods then help to gain rich 
insights from their accounts about how and why they worked. These are elements which are 
given little attention in the MRC framework (beyond general advice to ask the question 
“would it be possible to use this?” Craig et al. 2008, p.9) but could be considered a 
methodological strength. As Kincheloe (2005, p.324) suggested, we must “actively construct 
our research methods from the tools at hand, rather than passively receiving the ‘correct’, 
universally applicable methodologies”. An excellent recent systematic methods overview of 
approaches to intervention development has highlighted the wide range of ways 
interventions are developed in practice, which may not always align with the MRC 
framework’s standardised approach (O’Cathain et al. 2019). Interestingly though, this 
categorises ‘partnership’ approaches in a separate category to ‘evidence and theory-based’ 
approaches. I would argue from my research experience that combining these approaches is 
feasible and mutually beneficial. I plan to continue to use quantitative and qualitative 
methods flexibly in my next research steps, whilst learning more from those who have 
managed to successfully run experimental research evaluation designs in frontline healthcare 
settings and aim to test intervention effectiveness more directly.  
 
4.2 Critical reflection on the systematisation of health psychology 
The papers in the thesis are linked by having used and further developed the BCTT tool and 
BCW method. These are examples of the movement in health psychology to develop 
systematic approaches to developing theory-based interventions, known as ‘systematisation’ 
(Ogden, 2016). This is not unique to health psychology; more widely in research authors have 
attempted to standardise research reporting (Schulz, Altman, Moher & Consort Group, 2010) 
and qualitative research methods (Brinkman, 2015) in recent years. As described in the 
introduction, having shared and agreed ways to describe, conduct scientific enquiry and test 
theories is core to the scientific tradition of steady accumulation of knowledge (Popper, 
1963). In intervention design, proponents of systematisation argue that standardised 
methods and tools help improve the efficiency of knowledge accumulation. This means we 
can build on what we know, use resources well and avoid repeating what doesn’t work 
(Presseau et al. 2019). Knowledge accumulation is core to the scientific approach, but the 
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drive towards efficiency and effectiveness in health psychology research in western cultures 
may also reflect health psychology’s context as a field largely situated within western 
outcomes-driven healthcare systems (Brinkmann, 2015).  
 
However, despite its wide-reaching influence, over the past few years, this approach has 
begun to be robustly criticised by critical health psychology researchers. For example, Peters, 
de Bruin and Crutzen (2015) criticised meta-analyses which explore individual BCTs as 
moderators of intervention effects (as in publication 2), arguing that this an invalid approach 
since BCTs are rarely delivered in isolation in real-life. Similarly, Ogden (2016) argued that it 
will be ultimately impossible to discover exactly ‘what works, for whom’, because of the 
immense variability in human behaviour and importance of context in determining 
intervention success. Furthermore, she felt this was undesirable, arguing that the BCTT and 
BCW could constrain our thinking and stifle creativity in intervention design (Ogden, 2016). In 
another article, Hilton and Johnston (2017) argued that flexibility, professional clinical 
judgement and therapeutic relationship are vital to interventions’ success and are missing 
within the BCTT.  More widely, critical health psychologists have suggested our discipline 
needs to become more reflexive in critically considering the goal of developing universal 
‘treatments’ (Murray, 2015). Such a positivist approach reflects the discipline’s original 
emergence from the biomedical field. However, for many decades they have argued that a 
positivist approach to studying health is not desirable, since health and illness is an individual, 
complex experience which is inextricably linked with our social and cultural context (Stam, 
2015). Classifying, predicting and attempting to control health-related behaviour is therefore 
seen as reductionist (Chamberlain & Murray, 2017). Brinkmann (2015) even likened 
systematisation to improve efficiency in research as ‘Macdonadisation’. This suggests that 
(akin to bland food from fast food chains) research conducted at speed and with 
standardisation loses out on the creative innovations which emerge from more in-depth, 
time-consuming, idiosyncratic research (Brinkman, 2015).  
 
I particularly agree with the arguments which argue that we must pay more attention to the 
delivery of interventions, i.e. the how alongside the what of HBC. I have tried to incorporate 
this thoroughly in my research and practice as a health psychologist. For example, in relation 
to Peters et al. (2013), in publication 2 I worked to code delivery features as well as BCTs from 
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intervention descriptions and then applied novel methods to statistically take them into 
account in combination. In publications 3, 6, 8 and 9, I have tried to fully describe 
interventions including providing the reader with important details of the healthcare context 
which may have influenced their process and outcomes. In another project (Bull, Dixon & 
Johnston, in preparation), I worked to validate the Health Behaviour Change Competency 
Framework (Dixon & Johnston, 2010) with health psychologists. This framework clearly 
delineates BCTs from competencies needed to deliver health behaviour change interventions 
such as an ability to set a joint agenda for a consultation. In roles on national psychology 
committees, as an MSc programme director and as a supervisor of doctoral health psychology 
trainees, I continue to strive towards creating opportunities for trainees to develop their 
clinical judgement and professionalism whilst embedded in healthcare contexts (e.g. Bull et 
al. 2020). However, I would argue that systematisation and particularly the shared 
nomenclature it has provided has helped us describe what we currently do and build on what 
we know (Johnston, 2016). In every functioning healthcare system worldwide, interventions 
are constantly being developed and offered to vulnerable groups and health professionals. In 
my view, being able to gather and share useful information about what has and hasn’t worked 
in different contexts can only help intervention designers be more creative and avoid 
‘reinventing the wheel’.   
 
4.3 Critical reflections of a research focus on individual health behaviour 
change 
A final ideological criticism of the papers is their focus on individual health behaviour change. 
This particularly relates to publications 1-4, with their more explicit focus on health behaviour 
change among vulnerable groups. As discussed in the introduction, an individual’s health 
behaviours are only one influence on their health and wellbeing and the socio-economic 
gradient in health is not fully explained by differences in health behaviours (e.g. Marmot, 
2010). Public health policy has long debated whether actions to prevent ill health should focus 
on unhealthy behaviour, or underlying economic and social issues affecting deprived 
communities (Porter, 1999). Conceptualising health behaviours such as smoking or diet as 
‘lifestyle choices’ and working with at-risk individuals to build motivation to change has 
therefore been criticised as a “victim-blaming ideology” (Murray, 2015, p.13) because it 
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assumes that individuals have all control, power and resources to make meaningful changes 
to their health if only they could be persuaded to. Such authors argue that this approach 
ignores the social determinants of health or “the conditions in which people are born, grow, 
live, work and age and inequities in power, money and resources” (Marmot, Allen, Boyce, 
Goldblatt & Morrison, 2020, p.3). Such conditions influence health directly, as well as 
influencing the control people have over their health behaviours and therefore the ability to 
make positive changes to health (Taylor et al. 1997, d’Errico et al. 2007; Hiscock et al. 2011). 
Increasingly, public health policy papers have been criticised as suffering from ‘lifestyle drift’ 
(Baum & Fisher, 2014). This means that whilst papers may initially discuss these ‘upstream’ 
social determinants of health, eventual report recommendations then focus on ‘downstream’ 
individual health behaviour level interventions (Popay, Whitehead & Hunter, 2010). 
Government reluctance to act on social determinants may reflect perceived difficulty in 
tackling entrenched intersectional issues such as racism, housing and unemployment. It may 
also reflect their ideological stance on their role and welfare provision, or pressures from 
corporate industries such as multinational tobacco and food corporations who object to 
governments’ efforts to regulate supply and marketing (Baum & Fisher, 2014).  
 
The issue of social justice is particularly relevant currently in the UK, whose government have 
imposed a 10-year programme of fiscal ‘austerity’ with wide-sweeping cuts to public services, 
community facilities and a much-criticised overhaul of its social security system (Hynes, 2013). 
For instance, allocations of government funding to local governments reduced by 77% 
between 2009-10 and 2018-19 (Marmot et al. 2020). The effects on poverty levels have 
received international attention; for instance from the United Nations Special Rapporteur on 
extreme poverty and human rights Professor Alston following a visit to the UK: 
 
“For almost one in every two children to be poor in twenty-first century Britain is not 
just a disgrace, but a social calamity and an economic disaster, all rolled into one.” 
(Alston, 2018, p.1). 
 
Over the same period, population health in the UK has declined (Marmot, 2020). The UK’s 
national life expectancy at birth is no longer increasing and for the first time in over a hundred 
years, the gap between the life expectancy of those living in the least and most deprived areas 
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of England is now increasing (Office for National Statistics, 2020). According to the analyses 
of renowned health inequalities expert Professor Sir Michael Marmot:  
 
“This damage to health has been largely unnecessary. There is no biological reason for 
stalling life expectancy and widening health inequalities. Other countries are doing 
better, even those with longer life expectancy than England. The slowdown in life 
expectancy is not down to exceptionally cold winters or virulent flu, and cannot be 
attributed solely to problems with the NHS or social care – although declining funding 
relative to need in each sector will undoubtedly have played a role. The increase in 
health inequalities in England points to social and economic conditions, many of which 
have shown increased inequalities, or deterioration since 2010.” (Marmot et al. 2020, 
p.4). 
 
Furthermore, at the time of writing, low SES has been shown to be a risk factor for contracting 
the COVID-19 virus, because of crowded and unsafe living and working conditions (Patel, 
Nielsen, Badiani et al. 2020). Emerging global evidence is beginning to connect countries’ 
wealth inequality with COVID-19 mortality rate (Chaudry, Dranitsaris, Mubashir, Bartoszko & 
Riazi, 2020). In the context of these stark trends, research focussing on individual psychology 
and patterns of health-related behaviour may seem unimportant or even passively risking 
contributing to victim-blaming. However, I would argue against this restrictive view of 
psychology in the context of public health, in two ways in particular.  
 
First, I believe individual psychology is important because it is the means by which most social 
conditions ‘get under the skin’. For instance, health psychology research has highlighted the 
importance of stressors and our reactions to them on the immune system and the likelihood 
of health-risk behaviours (Segerstrom & Miller, 2004). Increased stress may be one factor 
influencing the heightened risk of COVID-19 in low SES groups (Patel et al. 2020). Ground-
breaking research has also shown that stigma, stress and distress from the very experience of 
feeling disadvantaged in an unequal society can affect our decision making, health risk 
behaviours (such as alcohol and drug behaviours) and physiological systems (such as immune 
response) (Wilkinson & Pickett, 2009, 2019). Other psychological research has elucidated 
some of the challenges disadvantaged groups experience in sourcing and effectively using 
high quality healthcare (e.g. Arpey, Gaglioti & Rosenbaum, 2017; Becker & Newsom, 2003; 
Garrett, Dickson, Young & Whelen, 2008; Saydah, Imperatore & Beckles, 2013). As well as 
geographic differences in quality healthcare provision between and within countries, 
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qualitative work with people of low SES suggests that an unsatisfactory relationship with a 
healthcare provider can lead to people avoiding seeking healthcare until health problems 
become severe and complex (Becker & Newsom, 2003). Equally, several of the most popular 
health psychology theories and methods explicitly discuss the link between environmental 
conditions, our cognitions and behaviour (e.g. Bandura, 1971, Ajzen, 1985). The COM-B model 
at the heart of the BCW summarises these by including Social and Physical Opportunity, which 
is an individual’s perceptions of the pressures and resources in their physical and social 
environment (e.g. Michie et al. 2011). The premise of the BCW is also on making a behavioural 
diagnosis based on a thorough understanding of context for an individual, family, team, or 
whole community. Such nuanced understanding of the individual in their social context can 
provide a route map from social conditions to illness and so serve to combat the idea that 
health inequalities are inevitable, irreversible and linked to fixed factors like personality or 
genetics. My applied research has sought to highlight and explore participants’ C, O and M in 
their real-life context (e.g. Publication 4, 7, 8 & 9) and to elucidate complex interactions 
between psychological and demographic factors (e.g. Publication 3). By explaining how what 
we think, feel and do affects our biology (Manstead, 2018; Taylor et al. 1997) psychology 
provides the essential bridge between the social and biological. In public discourse, this may 
help root the unfair but perhaps diffuse social differences in something more concrete, i.e. 
effects on physical and mental health, and therefore highlight more effectively the need for 
social, upstream, actions. 
 
Second, I suggest that an understanding of psychology is crucial to building more holistic 
interventions. Applying psychology to understanding an individual’s experience in context 
enables more complex, psychological approaches to interventions, building on the traditional 
‘education’ approach to health promotion. For example, as discussed in the introduction, 
psychological research has helped to show when and why knowledge-based health campaigns 
and fear appeals are an ineffective health promotion strategy (Peters et al. 2013).  
 
Some also argue that psychological interventions have an important place in the health 
inequalities landscape by supporting people’s self-efficacy to make positive healthy changes. 
They may enable people to experience a sense of agency and learn new skills even when so 
much of life may be difficult and out of their personal control (South, Woodward & Lowcock, 
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2007).  This has certainly been the experience of clients with long-term physical health 
conditions with whom I have worked clinically as a practitioner health psychologist. The BCW 
method also proposes that intervention designers explicitly consider categories of ‘policy 
support’ (the outer layer of the BCW) which are crucial to the success of health interventions. 
Some studies have applied the BCW to characterise and develop interventions at multiple 
levels (English 2013), recognising the complexity of healthcare organisations (Ferlie & 
Shortell, 2001).  The BCW could be applied in future to understanding and changing health 
policy makers’ behaviours (GACD, 2013). In this thesis, psychological research methods have 
been applied to understand where current health promotion practice is not meeting the 
needs of vulnerable groups (Publication 1 & 2, see appendix 2). I have worked to co-design 
interventions, using participatory approaches taking into account a thorough understanding 
of participants’ psychology in their context (e.g. in publication 9). These have used a range of 
techniques from making changes to organisation of a ward (e.g. publication 8) and teaching 
stress management techniques (publication 4).  Through the co-development process I could 
also help to voice participants’ challenging experiences and the environmental barriers they 
faced to more senior decision makers (e.g. publications 7 and 8).  
 
In conclusion, I believe that (good) psychological research inherently links a person with their 
social context. The publications in this thesis have taken into account social factors to some 
extent by applying the BCW and through the co-development and action research approaches 
applied (Van Der Veer et al. in press). Nevertheless, I agree with those who argue that 
psychology as a discipline must seek to have greater impact (Bajwa, 2020) and that we must 
learn from other disciplines such as sociology and political science to engage in more activism 
for positive social change (Goodley & Runswick-Cole, 2015). I hope to learn more about these 
approaches and bring this to future research projects, discussed in the final section.  
 
 
4.4 Future research directions  
In this final section, I outline my current and future research directions and priorities, in the 
context of emerging research in the field. These are summarised into three themes reflecting 
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my development as a researcher: A) global health psychology, B) testing health behaviour 
change interventions and C) health psychology research to promote social change in the UK. 
 
Future research theme A: Global health psychology research  
In the past few years since the Mozambique project, as part of the Change Exchange I have 
had the opportunity to become involved in two further global health partnership projects. 
The main aims have been in evaluating interventions and co-developing new interventions. 
However, from a health psychology applied research perspective, I have enjoyed a) exploring 
how our health psychology methods and measures apply in a global health system context 
and b) gathering feasibility data on ways of building international health psychology capacity 
amongst non-psychologists. 
 
 The Safer Anaesthesia From Education (SAFE) Obstetrics project: In the first project Dr 
Nimarta Dharni and I worked with the World Federation of the Society of 
Anaesthesiologists https://www.wfsahq.org/wfsa-safer-anaesthesia-from-education-
safe to evaluate SAFE Obstetrics. This three-day course aims to improve maternal and 
neonatal health in low-income countries by strengthening anaesthetic nurses’ skills in 
providing emergency healthcare to expectant mothers and babies. We worked closely 
over two years with course leaders in Tanzania, Nepal, Bangladesh and Zimbabwe to 
design and deliver a mixed-methods evaluation based on the BCW and Theoretical 
Domains Framework (Cain et al. 2012). As part of this, we supported eight medical 
fellows from the four countries to collect data, including delivering in-person 
behavioural science training and providing ongoing mentoring. Three papers co-
authored with our international colleagues are in preparation on a) the findings of the 
quantitative evaluation data (Byrne-Davis et al. in preparation) b) the findings of the 
qualitative evaluation data (Dharni et al. in preparation) and c) the process and 
outcomes of local capacity building in behavioural science (Bull et al. in preparation). 
 
 The Commonwealth Partnerships Antimicrobial Stewardship Manchester-Gulu project  
The second of these is a currently ongoing project between colleagues from health 
and education institutions in Manchester and our counterparts in Gulu, Uganda. This 
aims to help strengthen hospital systems to combat the global public health challenge 
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of antimicrobial resistance, in two hospitals in Gulu, Northern Uganda. I was glad to 
have the opportunity to work on the project from its inception, helping form our multi-
disciplinary team and bid for funding https://www.thet.org/our-
work/grants/cwpams/ I have enjoyed co-developing and evaluating our BCW-based 
training intervention and other initiatives and again building behavioural science 
capacity among non-psychologists. Our forthcoming publication (Bull et al. in 
preparation) will present the findings suggesting that the antimicrobial stewardship 
interventions impacted on staff C,O,M and changed how they prescribe and 
administer antibiotics.  
 
Other projects with the Change Exchange leads Professors Hart and Byrne-Davis include 
developing guidance for volunteers and health partners on health psychology’s role in health 
partnerships, and validating a recently developed 6-item measure of COM (Keyworth et al. 
2020) among African Diaspora health professionals in the UK. I hope in future to lead my first 
multi-disciplinary health partnership bid enabling me to strengthen my skills in research 
leadership and further develop, test and refine health psychology approaches.  
 
Future research theme B: Experimental testing of BCT interventions 
As previously discussed, testing effectiveness of health behaviour change interventions in 
applied settings carries a range of practical challenges and so studies which experimentally 
compare the effects of individual BCTs on health-related behaviour are rare. However, the 
Behavioural Insights Team, a social purpose company that is partly owned by the Cabinet 
Office, have managed to conduct many such trials in recent years. Among these, the team 
have conducted large-scale trials testing the effect of social norms feedback on GPs’ antibiotic 
prescribing (Hallworth et al. 2016) and the effect of different types of prompt on UK road 
taxpayers’ organ donor registrations (Sallis, Harper & Sanders, 2018). These kinds of studies 
involve the use of low-intensity, scalable and feasible interventions and often make use of 
routinely-collected data but have recorded substantial effect sizes for participants across the 
socio-economic spectrum. As a strand of my current and future research, I have been working 
with a number of colleagues and networks to begin to test the effectiveness of low-intensity, 
scalable BCT-based interventions, as summarised below. In some cases these have been able 
to make use of relatively large data routinely collected sets and have used experimental 
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designs. In all cases, I aim to retain my focus on co-development to ensure interventions are 
feasible and therefore implementable. 
 
 Improving attendance at GP appointments: This was an intervention in a GP practice 
to explore the use of positive social norms and active commitment BCTs to encourage 
people to attend their GP appointments or cancel in good time (Bull, Frost and Bull, in 
preparation). This project was particularly rewarding as it embodied both co-
development and public participation since it was by a patient from the practice’s 
Patient Participation Group, retired educational psychologist (and excellent Mother!) 
Shirley Bull. It also made use of a relatively large set of routinely collected 
appointments data. In 2018 we were pleased to be awarded a Bright Ideas: High 
Impact award from the Royal College of General Practitioners for this project. 
 Low-income communities’ healthy weight intervention in Salford This is a project in 
collaboration with colleagues from Salford Public Health team and the University of 
Manchester. This aims to build on publication 2 within an existing community healthy 
weight intervention for low-income groups, testing whether it is most effective for 
people to set their action plans for healthy eating or physical activity alone or for both 
behaviours together. 
 Source credibility of health and social care professionals in expanded roles: As 
discussed in publication 6, a wide range of health and social care professionals’ roles 
have expanded to include routinely delivering health behaviour change interventions 
(e.g. Scottish Government, 2012). Professors Hart and Byrne-Davis and I have 
developed several projects including exploring fire fighters’ perceptions of the change 
(e.g. Byrne-Davis et al. 2018) and whether professionals in expanded roles are still 
perceived by members of the public as credible sources of health information (Bull, 
Mills, Byrne-Davis & Hart, 2020). In future projects I will explore the BCT of source 
credibility further, including a) factors which make leading figures in controversial 
health movements (e.g. anti-vaccination conspiracy theorists) so credible and b) 
testing various means of increasing the source credibility of health professionals. 
 Testing BCTs within health professional training interventions: This is a collaboration 
with Professors Hart, Byrne-Davis and expert colleagues in health psychology and 
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implementation science from Ottawa Hospital Research Institute (Presseau et al. 
under review, Colquhoun et al. 2017). We have planned a series of projects 
surrounding testing BCTs in health professional training. Currently running projects 
are testing the behavioural impact of adding BCTs Practice and Behavioural Rehearsal 
and 1.4 Action Planning to existing health professional CPD courses in the UK (Harper 
et al. in preparation) and Canada (McCleary et al. in preparation).  
 Teams Together stepped wedge trial: Professors Hart and Byrne-Davis and I applied 
for research funding to scale up our Teams Together intervention (from publication 8) 
to six further NHS trusts in a stepped wedge experimental design study. We were not 
successful in that bid but the new NHS Health Education England-funded trainee 
health psychologists will be scaling up and further testing Teams Together as part of 
their roles whilst embedded in NHS trusts (See appendix 2), hopefully enabling various 
research opportunities. 
 
Future research theme C: Health psychology research to promote social change in the UK 
Finally, as described earlier in this chapter, in the coming years I hope to follow my passion 
for reducing health inequalities in new directions. This includes learning more about 
participatory action research methods and how to use health psychology research to promote 
social change in the UK. In 2017 I was invited to speak at a symposium at the BPS annual 
conference on health inequalities research. I was inspired by excellent psychological action 
research conducted by several researchers in the important and understudied area of refugee 
and asylum seeker health and wellbeing (e.g. Goodman, Sirriyeh & McMahon, 2017). Since 
then I have carried out some volunteer work with refugee organisations to try to learn more 
about the complex and growing international refugee crisis. In the next year, I hope to read 
more about health behaviour change research in this area, renew contact with these 
researchers and organisations to learn more about their action research and hopefully co-
develop a funding bid in the area of health psychology for refugees and asylum seekers. 
 
4.5 Conclusion 
In this final chapter, I have reflected on several methodological and ideological strengths and 
weaknesses of the thesis as a whole. Issues discussed were that the papers a) focussed on co-
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development of feasible interventions in practice, rather than robust tests of efficacy b) 
assume that we can and should attempt to build systematic knowledge of ‘what works, for 
whom’, and c) used an individual health behaviour change lens to focus on the issue of health 
inequalities. I have then summarised some of my main current and future research directions. 
This discussed recent projects to further explore health psychology’s role within global health 
settings and how to build capacity, to experimentally test a variety of feasible and 
implementable health behaviour change interventions for the public and health 
professionals, and learn more about action research. In the coming years, I aim to learn more 
about robust testing of health behaviour change interventions in practical settings and learn 
how best to use my voice as a researcher to contribute knowledge about pressing social 
justice issues like the health of refugees and asylum seekers. These might seem like opposing 
approaches but to make a difference to pressing population issues, I feel we can and must 
‘square the circle’. For me this means applying high quality research methods and approaches 
whilst also be meaningfully embedded in the social health inequalities context of our work 
and listening at all times to our stakeholders’ voices. 
 
The work I have presented in this thesis contributes to our understanding of improving 
healthcare and reducing health inequalities. Translating our science into usable forms, 
applying and further developing our tools and methods and co-developing feasible 
interventions are crucial to health psychologists and other intervention developers achieving 
a positive impact on healthcare and health inequalities. The knowledge gained through the 
applied research presented in this thesis has helped ‘set the behaviour change wheel in 
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Appendix 1: The Behaviour Change Technique Taxonomy (v1) 
 

































Appendix 2: Table of thesis research impact 
 
Research impact can be defined as “the demonstrable contribution that excellent research makes to society and the economy” (UK Research and 
Innovation, 2019). Such outcomes have been seen as increasingly important in the past decade, leading to major changes in how research is 
funded and monitored. In UK Research Council-funded studies, researchers are asked to feed back annually on 16 research outputs and outcomes 
(UK Research Council, 2019). The table below uses these indicators to detail examples of the impact of the research presented in this thesis.  
Project  Indicator of impact  
Project 1: Health 











 Publication 1 was published in BMJ Open in 2014 (Impact factor 2.48).  
 As of August 2020, publication 1 has been downloaded 14557 times and cited in other academic 
articles 82 times giving a field citation ratio of 17.  
 Citations include a definitive health behaviour change textbook (Prestwich et al. 2017).  
 The newer publication 2 was published in the International Journal of Behavioural Medicine in 2018 
(IF 2.01) and has 18 citations to date.  
 Both publications have an altmetric attention score of 50 putting them in the top 5% of research 
outputs scored by Altmetric.  
 Findings were presented at national and international conferences to colleagues in the fields of 




Collaborations and Partnerships 
 Dissemination of publication 1 at a European conference led to a collaboration two Netherlands-
based statisticians to produce the novel data included in publication 2.  
 
Influence on Policy, Practice, Patients and the Public 
 Publication 1 cited by Public Health England in the health inequalities policy guidance document 
Improving health literacy to reduce health inequalities (Public Health England, 2015).   
 Publication 1 cited by social epidemiologist and political activist Professor Richard Wilkinson in a talk 
to an international audience of policy makers and public health colleagues in 2018 as evidence 
indicating the need for more effective interventions to reduce health inequalities.  
 Publication 2’s findings used by the NHS Grampian Public Health Directorate to plan their community 
health inequalities programmes in their ‘2020 Vision’.  
 






 Publication 3 was published in BMC Public Health in 2018 (IF 2.69) and has five citations to-date. 
 Findings have been presented at national conferences to colleagues in the fields of health psychology 
and public health. 
 
Influence on Policy, Practice, Patients and the Public 
86 
 
 The findings and recommendations of publication 3 were used by NHS Grampian’s health protection 
team to direct resources and guide the development of targeted health promotion campaigns for 
local university populations. 
   





 Publication 4 was published in the practice-focussed journal British Journal of Midwifery in 2017 (IF 
0.32) and had an altmetric attention score of 10. 
 Findings have been presented at national conferences to colleagues in the fields of health psychology 
and public health. 
 
Engagement Activities 
 The pilot group participants who wished to help raise awareness of the issue of healthy living in 
pregnancy, engage future participants in the intervention and help attract future funding. We 
produced this short video of their testimonies which was shown to health leaders to help secure 
future funding https://youtu.be/_-TJW7mer3k 
 
Medical Products, Interventions and Clinical Trials 
 The Bump Start antenatal behaviour change intervention arose from this work 
 
Influence on Policy, Practice, Patients and the Public 
87 
 
 Following the initial pilot, NHS Grampian approved the programme to be rolled out in other areas of 
the region and evaluated further. 
 The Bump Start intervention was used by NHS Health Scotland as a case study example of successful 
antenatal interventions for women with a high BMI.  
 
Further Funding 
  We were able to secure further funding from NHS Grampian to backfill staff to deliver the 
programme going forward. 
 
Project 4: Helping People 






 Publication 5 was published in Health and Social Care in the Community in 2020 (IF 2.05) and had an 
altmetric attention score of 25. 
 Findings were presented at national health psychology and public health conferences. 
 
Medical Products, Interventions and Clinical Trials 
 The Helping People Change for Health training intervention arose from this work. 
 
Influence on Policy, Practice, Patients and the Public 
 To date, over 200 health and social care practitioners have taken part in the training intervention. 
These staff collectively serve a population of 500,000 in the NHS Grampian region including some of 
88 
 
the most deprived communities in the UK. Participants shared via personal communication that 
taking part in the course acted as a turning point in their career, transforming their health promotion 
practice.  
 Following the initial pilot, NHS Grampian approved the programme to be rolled out across the region 
and evaluated further. 
 To date, the translational video resources have over 7000 views on You Tube 
https://www.youtube.com/channel/UC6SoN10uF98dAWXaDEOj6Wg  
 
Awards and recognition 
 Project nominated for an NHS Grampian Recognition Award for Teams and Staff (GRAFTAS) 
‘Innovation’ award in 2016. 
 
Project 5: BCTs for health 






 Publication 6 was published in Translational Behavioral Medicine (IF 2.52) and had an altmetric 
attention score of 50, putting it in the top 5% of research outputs scored by Altmetric.  
 Findings were presented at national and international health psychology and behavioural medicine 
conferences. 
 
Medical Products, Interventions and Clinical Trials 
89 
 
 A freely available translational tool called Cards for Change arose from this work 
https://www.mcrimpsci.org/change-exchange/cards-for-change/ 
 
Influence on Policy, Practice, Patients and the Public 
 1000 packs of Cards for Change were disseminated to educators, policy makers, researchers and 
health practitioners who requested a pack for practitioner, education or research work.  
 Analyses of our evaluation data suggest the cards have been used by a range of multi-disciplinary 
colleagues for many purposes. Some examples include in the field of medical education in teaching 
sessions with trainee doctors, psychology training to teach psychologists to design theory-based 
training interventions and in smoking cessation groups to help service users identify ways to 
overcome barriers to change. The cards have been used by health policy makers to develop 
implementation activities, by the US government to develop cyber security interventions and by 
pharmacists to develop antibiotic resistance training for use in Sub-Saharan Africa. 
 
Engagement Activities 
 The project’s findings and the Cards for Change were shared in an antimicrobial resistance workshop 
with 40  global health scientists, epidemiologists and pharmacists in the UK in 2019 and in an 
international behavioural science workshop in Rwanda in 2018. 
 The Cards for Change were used to train 30 international behaviour change specialists in University 




Awards and recognition 
 Professors Lucie Byrne-Davis, Jo Hart and I were delighted to win the 2020 British Psychological 
Society Innovation in Practice Award for the Cards for Change.  
https://thepsychologist.bps.org.uk/volume-33/october-2020/practice-board-awards  
 
Project 6: Teams Together 
intervention  
 
Publications 7 and 8 
Publications 
 Publication 7 was published in the International Journal for Quality in Health Care in 2018 (IF 1.96) 
and had an altmetric attention score of 9.  
 Publication 8 was published in BMJ Health Services Research in 2019 (IF 1.93) and had an altmetric 
score of 13. 
 Findings from the project were disseminated at a national behavioural medicine conference and an 
international health psychology conference. 
 
Medical Products, Interventions and Clinical Trials 
 The Teams Together intervention, translational e-learning materials, workshop materials and two 
animations were produced as a result of this project.  
 
Influence on Policy, Practice, Patients and the Public 
91 
 
 Over 80 health and social care professionals from four NHS trusts took part in co-developing the 
Teams Together interventions in the research. These staff were improving healthcare quality for a 
collective North West England population of over 7 million people. 
 26 organisational development specialists from Manchester University NHS Foundation trust were 
trained to use the Teams Together approach with clinical teams (train the trainer model) 
 In other workshops and training events, the animations have been shared with trainee psychologists, 
infection control specialists and many other health and social care practitioners over the past three 




 A podcast broadcast in 2018 for leaders of Manchester’s health and social care devolution 
https://www.mui.manchester.ac.uk/devo-manc/research/devo-matters-podcasts/  
 I was invited to give workshops to health services researchers at the BPS Division of Health 
Psychology Scotland and the National University of Ireland Galway about the approach.  
 
Further Funding 
 Following this project NHS Health Education England have developed new posts for nine trainee 
health psychologists to be based in NHS trusts in North West England to use the Teams Together 




Project 7: Strengthening 





 Publication 9 was published in Globalization and Health in 2017 (IF 2.65) and had an altmetric 
attention score of 35. To date it has been accessed 6763 times and cited 12 times. 
 The project also featured as a case study in Byrne-Davis et al. (2017) 
 Findings from the project were disseminated at an international global health conference and an 
international health psychology conference. 
 
Medical Products, Interventions and Clinical Trials 
 An enhanced medication safety training intervention resulted from this work. 
 
Influence on Policy, Practice, Patients and the Public 
 The enhanced medication safety training intervention was delivered to 60 nurses and auxiliary 
nurses in Beira Central Hospital, Mozambique and has since been implemented as part of routine 
nurse education in Ipswich Hospital, UK. 
 Evaluation of the wider project suggested that the non-psychologist health professionals planned to 
use concepts like behavioural specification, interactive BCTs and behavioural evaluation in their 
routine practice following the end of the partnership project.  
 In 2016 this project was amongst four with health psychologists contributing to health partnerships; 
in 2018 the Change Exchange were then invited to contribute to 10 further partnership projects. 
